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Biochar is a by-product of the C-negative pyrolysis technology for 
production of bio-energy from organic materials. 
Containerized plant production in floriculture primarily utilizes soilless 
substrates such as peat moss. 
Environmental concerns about draining peat bogs have enhanced interests 
in research on complementary products that can be added to peat.
Thus, a comparative study was conducted to assess the suitability of a 
biochar (B) and vermicompost (V) mix as a partial substitute for peat-based 
growing media for ornamental plant production.
AIM OF THE WORK
pH was slightly acidic for 
normal substrate based on 
peat (5.47) and was slowly 
increasing (up to 6.68 at mix 
20.-78:10:12) as 
vermicompost and biochar 
were added to the mixes. 
Both V and B increased 
slightly normal substrate pH. 
pH was higher at higher 
concentrations of V and B, 
Mixes without V might take a 
higher dose of B without 
exceeding recommended pH 
limits for growing 
Pelargonium and/or Petunia. 
RESULTS : pH
Available (water-soluble) substrate nutrient 
concentrations were in general higher as more V 
was added in the mix. R=0.907 correlation 
between phosphorus and V content was observed. 
R=0.958 potassium and V. R=0.946 calcium and V, 
0.928 magnesium and V, 0.783 S and V, 0.968 Na 
and V. An exception was Iron as no correlation 
was found between V and Fe R=0.127 but a better 
correlation ocurred between B and Fe R=-0.569, in 
other words higher doses of B where related to 
lower Iron concentration. 
RESULTS: WATER SOLUBLE NUTRIENTS 
CONCLUSION
Table 2 shows the biomass 
accumulated by the plants (Shoot Dry 
Weigth) and the number of flowers per 
plant for the two ornamentals grown 
on the different mixes of peat plus B 
or V.
Ideal pH levels for Petunia range from 
5.5 to 6.2 and from 6.2 to 6.8 for 
Pelargonium (Irwin, 2002). Mixes 8, 9, 
14, 19, 20, 21, 22, 23 and 24 were > 6.2 
but only mix 24 with pH 6.87 showed 
chlorosis symptoms in Petunia plants. 
In Pelargonium pH in every mix was 
lower than 6.8 and chlorosis wasn´t 
detected. 
The best mix in Petunia was 20% V + 
12% B. V10, V20 and V30 mixes gave 
in general better results than those by 
others. These V dosages at 12% B 
produced the highest dry shoot 
biomass weight (DSW). V40% and 
V50% mixes at B 4% got the least DSW 
results. 
The best mix in Pelargonium was 10% 
V + 4% B. V0, V10, V20 and V30 mixes 
gave in general better results than 
those by others. These V dosages at 
4% B produced the highest dry shoot 
biomass weight (DSW). V50% mix at B 
4% got the least DSW results.
Flower production of these two 
species of ornamental plants was also 
studied because of their major 
commercial impact. As in DSW, best 
flower production data treatments 
occurred in mid/low percentages of V 
(20,30) with high B 12% in Petunia. 
Specifically, 20%V + 12%B mixture 
produced again the best ones. 
Best flower production data 
treatments occurred also with V 20% + 
B 12% in Pelargonium.
In Petunia Shoot Dry Weight (SDW) 
increment was 24% relative to control 
and increased up to 35% for number of 
flowers. 
In Pelargonium, SDW increment was 
96% and increased up to 125 % in 
flower production. 
RESULTS: SDW  & FLOWERING
Mixes 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
P 100 96 92 88 90 80 70 60 50 86 76 66 56 46 82 72 62 52 42 78 68 58 48 38
V 0 0 0 0 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50
B 0 4 8 12 0 0 0 0 0 4 4 4 4 4 8 8 8 8 8 12 12 12 12 12
proportion % volume of each material
It is possible to grow Petunia hybrida and Pelargonium peltatum 
potted plants with commercial value, using growing substrates 
containing 12% conifer wood biochar and 20% or 10 % dairy 
manure vermicompost respectively, after 3 or 4 months of 
cultivation. These results should be of interest to those who want 
to reduce peat consumption for the production of ornamental 
plants in containers and possibly to improve carbon footprint of
this commercially productive sector. 
Shoot dry 
weigth
Flowering 
plants Chlorosis
Shoot dry 
weigth Spots
 N  Py : V : B  g plant
 -1 nº flowers 
and budsu
range g plant -1 nº Infloresc. nº flowers nº buds range
1 100x:00:00 6.46abc 18.80abc 1.0a 3.84abcdef 1.0cd 5.6abcde 0.6ab 1.0a
2   96:00:04 6.62abc 17.00ab 1.0a 5.02defg 1.0cd 7.4cde 1.0abc 1.2a
3   92:00:08 6.64abc 18.80abc 1.2a 4.78defg 1.2cde 7.2cde 0.4a 1.2a
4   88:00:12 6.28abc 16.40ab 1.0a 5.3efg 1.4de 9.6def 1.0abc 1.6a
5   90:10:00 6.94bcd 16.20ab 1.0a 5.2defg 1.0cd 6.8cde 0.8abc 1.0a
6   80:20:00 6.08abc 16.20ab 1.0a 4.54bcdfg 1.0cd 6.2bcde 1.2abc 1.2a
7   70:30:00 6.86bcd 16.00ab 1.0a 4.58bcdefg 1.6e 10.6def 1.0abc 1.2a
8   60:40:00 6.82abcd 18.20abc 1.0a 3.8abcdefg 1.0cd 7.4cde 1.2abc 1.0a
9   50:50:00 6.00abc 17.40ab 1.0a 3.54abcdef 0.8bc 4.8abcd 1.2abc 1.6a
 10  86:10:04 7.18bcd 19.00abc 1.0a 7.54h 1.2cde 6.2bcde 0.8abc 1.2a
11  76:20:04 6.14abc 16.60ab 1.0a 4.64cdfg 0.8bc 3.6abc 0.8abc 1.2a
12  66:30:04 6.78abcd 17.20ab 1.0a 5.6g 1.2cde 7.8cde 1.6bc 1.2a
13  56:40:04 5.48a 13.4a 1.0a 2.78ab 0.2a 1.0a 1.2abc 1.0a
14  46:50:04 6.14abc 2.78ab 1.0a 2.12a 0.4ab 1.4ab 1.2abc 1.0a
15  82:10:08 7.12cde 18.80abc 1.0a 3.34 abcd 1.0cd 7.0cde 1.0abc 1.2a
16  72:20:08 6.62abc 19.00abc 1.0a 4.3bcdefg 1.0cd 6.8bcde 1.4abc 1.0a
17  62:30:08 6.96bcd 19.00abc 1.0a 4.02bcdefg 1.0cd 5.4abcd 1.4abc 1.2a
18  52:40:08 6.18abc 16.80ab 1.0a 3.44 abcde 1.2cde 6.8cde 0.8abc 1.2a
19  42:50:08 5.96abc 18.00abc 1.0a 2.94abc 1.0cd 5.2abcd 1.2abc 1.2a
20  78:10:12 7.1cde 20.60abc 1.0a 4.56bcdefg 1.0cd 8.4cdef 1.8c 1.0a
21  68:20:12 8.04d 25.4c 1.0a 4.5bcdfg 1.6e 12.6f 1.6bc 1.6a
22  58:30:12 7.28cd 21.80bc 1.0a 3.74abcdef 1.2cde 6.6cde 1.6bc 1.6a
23  48:40:12 6.52abc 18.60abc 1.0a 3.98bcdefg 1.2cde 7.2cde 0.8abc 1.6a
24  38:50:12 5.84ab 15.80ab 2.2b 3.28abcd 1.0cd 6.6cde 1.2abc 1.0a
P v *** *** *** *** *** *** *** ***
Flowering plants
Petunia Pelargonium
Mixes
Pelargonium
4 months 
left, Petunia 
3 months 
right
Table 1: Proportion % volume of each material. P peat based substrate, V vermicompost, B biochar 
Table 2: Selected plant-growth parameters of 
Petunia and Pelargonium grown on different biochar 
and vermicompost- based mixes substrates.
Considering trending 
results for Petunia, B 
might increase up to 
almost 45 % mix 
without exceeding the 
limit of pH 6.2. It 
might come up to a 
mix 20 % P and near 
75 % B without 
reaching the limit pH 
6.8 in Pelargonium.
Graphic 1: pH tendency
Different blends of B at 0, 4, 8 and 12 % (v/v) and V at 0, 10, 20, 30, 40, 50 
% (v/v) were compared to a baseline peat substrate (P) as control in the 
cultivation of two species: Pelargonium peltatum and Petunia hybrida. 
15.4 cm diameter plastic pots (800 cm3 volume), were filled with each of 
the mixtures for each of the two plant species and distributed in a random 
5 blocks design.
Parameters. Substrates were characterized for physical and chemical 
properties, plant growth, flower production and for assessment of nutrient 
concentrations in plants and in substrates before and after the cultivation. 
MATERIALS AND METHODS
